The issue of when the human life begins is a very important subject since it has a signifi cant impact on the decisions that we have to take in relation to human beings in development, particularly human embryos. In this article we discuss some of the more relevant biological evidence supporting the fact that beginning human life begins unquestionably at fertilization and the bioethical consequences.
INTRODUCTION
The process of generating a new human being has always been the object of particular fascination for philosophers and scientists throughout our history. Today, without doubt, the issue has acquired new dimensions given that we have acquired the capacity to intervene in life at its beginnings in ways that could not have been anticipated a few decades ago, which is of great scientifi c, anthropological and ethical importance. The decisions that we take with respect to human beings in development, particularly in relation to intervention against human embryos are today the subject of debate. For example, the biomedical advances related to in vitro fertilization, pre-implantation diagnosis, genetic engineering, human cloning (Santos, 2005) , the use of maternal embryonic cells (Ventura-Juncá, 2009 ) and emergency contraceptives are procedures that make the contemporariness and importance of the issue very evident.
To have a lucid debate it is necessary to identify precisely what are the key questions that require an interdisciplinary approach, considering biology, anthropology and ethics. The question of when human life begins is for the fi eld of biology. The question of whether every "human being" is morally relevant and consequently worthy of the respect owing to a human person is for the competence of anthropology and ethics. Conscious that we can distinguish, but not totally separate these areas, in this article we address the biological aspects, which are fundamental for a consistent philosophical refl ection and we address the main bioethical questions involved.
SOME HISTORY

The beginning of life in Greek medical and philosophical writings
The process of generating a new human individual has long intrigued philosophers and biologists. There are several texts of the Hippocratic Corpus (Hippocratic Writings, 1983 ) that refer to the theme, and the observations of Aristotle in several of his writing, among them notably his famous study on "The Generation of Animals" (Aristotle, 1953) .
While the facts show that the generation of a new individual emerges from sexual relations between a man and a woman, a series of questions arose that biologists and philosophers tried to answer, such as:
What is the contribution of the man and the woman in the process of generation? What does the contribution of each one consist of? Is there a masculine semen (seed) and another that is feminine? How do the masculine and feminine seeds come together and interact? How do we explain the similarity between children and parents? Why is a girl born sometimes and a boy another time? What infl uence does the environment have on the development and the characteristics of the new individual?
The scarce biological knowledge of the epoch based on certain elemental observations resulted in theories and answers to these questions in which imagination far exceeded empirical observation. An example of this is the Aristotelian explanation of the role played by semen and menstrual flow in the development of a new individual. Aristotle, in contrast to the Hipocraticans, considered that masculine contribution through the semen was the effi cient cause in the process of generation and that the female contribution came from menstrual fl ow as the material cause. This vision fits very well with the hylemorphic theory of the four causes (fi nal, effi cient, formal and material), which explains movement. Aristotle proposed that human life began when fetal movement is detected, which is a theory called progressive animation that was later adopted by Thomas Aquinas. The refl ections of Aristotle and Aquinas were based on very rudimentary biological knowledge. What is surprising is that even at the present time there are individuals who maintain this argument in the framework of current biological knowledge.
The invention of the microscope permitted the discovery of gametes (Farley, 1982) The invention of the microscope by Zacharias Jansen at the end of the 16 th century was decisive for the advance of knowledge Res 44: 201-207, 2011 about the process of reproduction. It made the discovery of gametes possible. In 1677, Anton van Leeuwenhoek, a great microscopist, described spermatozoid in masculine semen in a letter sent to the Royal Society de London on 1677. He termed the spermatozoid animaculae. In 1827, the embryologist Kart Ernst Von Baer discovered the ovum, fi rst of a dog and then in other mammals. The animaculae or spermatozoids discovered by Leeuwenhoek were considered parasites of the semen in a larval state.
Biol
The preformists animaculists (17 th century) ovist theories (18 th century) and epigenetics
Although the true role of the ovum and sperm in reproduction was far from having been elucidated, their discovery led to the emergence of preformist theories, which responded to the ancient question: How can we explain the development of all the parts of an organism from a seed? It was necessary that in some manner these parts were present in the seed. Preformist theories can be divided into two groups: the animaculistas and the ovists. As Needham summarized: "The ovists considered that the complete embryo developed based on a small embryo found in the unfertilized egg. On the other hand, the animaculistas considered that the complete embryo is produced from a small embryo that is provided by the male sperm" (Needham, 1959) . Preformist theories were refuted by various scientists, among them notably Carl Linnaeus (1707-1778) who gave solid arguments to affi rm that "descendance does not come from the egg nor from semen alone" but rather from both (Linnaeus, 1766). The epigenists were opposed to the preformists, believing that life began from an unformed mass that develops and differentiates because of internal and external forces.
The discovery of the role of gametes, the first description of the fertilization process, the cellular theory and the discovery of chromosomes These discoveries were made almost simultaneously during the 19 th century, in part as the result of improvements in the production of microscopes and staining techniques. In his famous experiment, Lázaro Spallanzani (1729 Spallanzani ( -1799 demonstrated that if semen were fi ltered, it lost its fertilizing capacity, but still did not discover the role of the spermatozoids and continue to believe they were parasites. Jean-Louis Prevost (1790-1850) and Jean-Baptiste Dumas (1800-1884) showed that spermatozoids were not parasites and that their contact with the ovum was essential for fertilization (Prévost and Dumas, 1824) . In 1852, Nelson was the fi rst to report having viewed spermatic particles in ascaris ovum: "the present research appears to be the fi rst in which the fact of the penetration of the spermatozoid in the ovum has been clearly seen and established" (Nelson, 1852) . In 1853 Newport reported having seen spermatozoids in frogs eggs (Newport, 1853) . A year later, Bischoff confi rmed the fact: "There cannot be any more doubt that the spermatozoid really penetrates the frog egg" and proposed that this would be valid for the eggs of mammals as well (Bischoff, 1854) .
Another key fact to clarify fertilization was the development of cellular theory by Matthias Schleiden (1804-1881) and Theodor Schwann (1810-1882). The fi rst described cells in plants and the second in animals. Schwann postulated that the ovum described by von Baer was probably a cell (Schwann, 1874 ). Walter Flemming (1843 -1905 developed the concept of mitosis in cellular division that begins with the division of the nucleus (Flemming, 1880) . He was credited, along with Boveri (1862 Boveri ( -1915 and Weissmann (1834 Weissmann ( -1914 , for the discovery of the chromosomes. In 1874, Leopold Auerbach (1828-1897) reported having observed the presence of pronuclei in the fertilized egg, which then fused to form the nucleus of the zygote (Auerbach, 1874). Impressed by these fi ndings, Hertwig argued, "The nucleus of the zygote is the result of the joining of the nuclei of the masculine and feminine gametes". Van Beneden and Boveri showed that for this to occur there had to be an equal contribution of chromosomes on the part of the ovum and the sperm and that each had to contribute half of the nucleus so that the new nucleus of the zygote maintained the number of chromosomes (Bovari, 1890; Van Beneden, 1883) . He wrote to Hertwig and Weissmann to explain and show the process of meiosis, by means of which the precursor cells of the gametes converted into haploid cells, that is with only 23 chromosomes compared to the 46 that other cells have (Hertwig,1890; Weismann,1891) . With this, a fundamental cycle in understanding the process of fertilization was complete.
Concepts about conception and fertilization
Since the fi rst refl ections about the process of generation, conception was understood as the moment in which the life of a new organism or individual of a species begins. However, the biological knowledge and understanding about when and how this event was produced was only acquired with the discoveries described above, which culminated in the description and study of the penetration of the ovum by the spermatozoid, resulting in a new cell, the zygote. This process has been termed fertilization and represents the initiation of the life of a new human individual. The conception of a new human being thus occurs with fertilization. Ernst Haeckel, a materialist evolutionist, recognized this fact: "While we should consider the spermatozoid as a cell as real as the ovum, and the process of conception as the fusion of both, we should consider the resulting cell as a new and independent organism. The mixture of the two cells is the germ of the child or the new organism that has been conceived" "The recognition that every man begins his individual existence as a simple cell is a solid basis to investigate the genesis of man" (Haeckel, 1876).
THE DEVELOPMENT OF MODERN GENETICS AND EMBRIO-LOGY AND THEIR INTEGRATION INTO DEVELOPMENTAL BIOLOGY: FERTILIZATION
Genetics and epigenetics
The discovery of the nucleus, of chromosomes, the works of Mendel on the inheritance of maternal and paternal characteristics and the fact that all the cells of a species have the same number of chromosomes were central milestones in the history of genetics. These fi ndings were crucial for understanding the process of generation of a new human being.
The content of the genetic material present in each human cell is termed the genome. This is chemically composed of DNA (deoxyribonucleic acid), which is a simple molecule and similar to a doubled spiral stairway in the shape of a helix. The discovery of the molecular structure of the double helix of DNA (Watson and Crick, 1953a) was key for further development in this fi eld. The authors envisaged that this discovery would lead to explaining the process of replicating genetic matter (Watson and Crick, 1953) and would give an unsuspected power to intervene in the molecular basis of life and heredity.
Each string of the double strand of DNA is formed by subunits called nucleotides formed by sugar molecules (desoxyribose) bonded to phosphate molecules by nitrogenated bases. There are four nitrogenated bases in DNA: A (adenine); G (guanine); T (thymine) y C (cytosine). A always bonds with T, and G always bonds with C, so that there are always two types of bridges: A-T and G-C. DNA is an extraordinarily simple molecule that nevertheless contains all the genetic information of an organism. This genetic information resides in a particular order (or sequencing) of the nucleotides in the DNA. Genes are discrete segments of DNA that have information to synthesize a product (especially proteins). The human genome contains the nuclear and mitochondrial genome. The nuclear genome is distributed over 46 human chromosomes and has around 25,000 genes and 3.2 billion nucleotides (Lander, 2011) . The Human Genome Project has provided information about the sequencing of the whole nuclear genome and more than 21.000 genes of known functions.
(http://www.ornl.gov/sci/techresources/Human_Genome/ home.shtml). The mitochondrial genome, which is found in the cytoplasm with the mitochondrion (energy factories), is much smaller (37 genes and 16,000 nucleotides) and is transmitted by the mother through the ovum.
The most recent advances in genetics have corroborated with increasingly more precise information that the life of a new individual begins with the union of two highly specialized haploid cells (each with 23 chromosomes), the spermatozoid and the ovum, which give rise to a new cell when they are joined: the zygote. The zygote contains a new genetic code with 46 chromosomes. An individual and unique set of genes arises representing the beginning of the life of a new human organism, or in effect, a new individual or human being. It is thus all the cells of a human being come from an original cell, the zygote. The zygote has a new genetic structure, distinct from that of the ovum and of the spermatozoid, distinct from those of the parents. This new genome, whose fundamental structure will be maintained throughout the development, indentifi es the unicellular embryo as biologically human. It is relevant to clarify the difference between what is a cell and what is an organism, including in its unicellular stage (Carrasco and Ventura-Juncá, 2010 ). Aristotle provided a notable defi nition of an organism that included the concept of integrated workings of the parts of living animals in function of the whole: "the animal organism must be conceived after the similitude of a well-governed commonwealth" (Aristotle, 2000) . There is general consensus that the condition of the organism supposes a living being that functions in an organized and integral manner, such that the whole is greater than the sum of its parts (Hurlbut et al. 2006) . Austríaco integrated the philosophical and biological perspectives in a defi nition of the concept: "Philosophically, an organism can be defi ned as a complete living substance, with its own internal principle of movement and change, that directs it toward its natural perfection; and scientifi cally, as a discrete unit of living matter that from itself continues a path of robust development, which in turn manifests the specifi c self-organization of its species" (Austriaco, 2006) . Goodwin has a similar conception (Goobwin, 1993) .
With fertilization and the formation of the zygote, the life of a new individual in the human species begins, with an ongoing and predictable development that ends in the complete formation of the organism. This development is directed at its beginnings from within the zygote.
The observably normal and pathological biological characteristics of a human being are determined by the genes present in the nuclear and mitochondrial genome inherited from both parents and from environmental conditions that infl uence development. There are factors not found in the genes that are capable of infl uencing gene expression and function. These can be within the organism during development or can come from the external environment. These factors have been termed epigenetic factors. The development of a new individual is thus a complex process in which genetic and epigenetic factors intervene (Bedregal et al. 2010) .
With all the excitement that knowledge about the human genome has provoked, there is the danger of considering that all the biological characteristics of human beings are located only in their genes (genetic reductionism) and that they determine such characteristics (genetic determinism). The irruption of epigenetic factors mentioned above has demonstrated that genes need to interact among themselves and with their environment in order to develop their potential (Newman, 2005) . During embryonic development, activation and silencing of different specifi c genes are produced in determined stages of embryonic development: certain genes in determined cells are silenced and other genes are activated. This is achieved through molecular mechanisms that do not alter the sequence of genes involved and these changes in gene expression (in this case silencing) are inherited through cellular division. Given that this is not a matter of mutation, that is, a change that affects the gene sequence (there is no mutation), this can be reversible. These hereditary changes that do not involve DNA sequencing are termed epigenetic changes or epimutations. The term epigenetic was coined by Waddington in 1939, who defi ned it as "the study of all the events that lead to the unfolding of the program of genetic development". Epigenetics is currently defi ned as "the study of changes in the function of genes that are inheritable through mitosis and/or meiosis, that do not involve a modifi cation of DNA sequencing and can be reversible." (Wu and Morris, 2001) . The term epigenome refers to the genome with the molecular changes that modify gene expression. As a complement to the Human Genome Project, there is currently the Human Epigenome Project (Bradbury, 2003) . The most studied molecular mechanisms involved in gene silencing are: DNA methylation (methylation of the cytosine base, which affects gene expression); chemical modification of histones (proteins that envelope the DNA and that can acquire diverse chemical groups, change their conformation, producing a greater or lesser degree of compacting of the DNA and thus changing gene expression) and silencing by non-coding RNA (ncRNA), such as RNA interference (RNAi) whose inhibiting RNA can destroy messenger RNAs and produce the absence of the respective protein. Recently, new epigenetic mechanisms have been described, such as: positive feedback, in which a system is activated in a cell that does not produce a determined protein in order to initiate its production and exacerbate the protein production over time; and protein aggregation, in which conformational changes of proteins results in their aggregation and this condition can be inherited from one cellular generation to new generations. The importance of epigenetics in the development and understanding of diseases is one of the most relevant aspects of Biology in the 21 st century (Feinberg, 2008) . The genetic and epigenetic factors are integrated in the fundamental equation of a new organism: GENOTYPE (Genome + Epigenome) + ENVIRONMENT --------> PHENOTYPE: In effect, the complete phenotype is the result of a genotype that is expressed in a determined environment and the interactions between them. In other words, the genome is not suffi cient to produce the normal and pathological characteristics of human beings (Santos, 2006) .
Embryology
By the middle of the 20 th century, the discoveries in embryology and genetics had elucidated many of the central questions about the generation of a new individual. The results of descriptive and experimental embryology in relation to the beginning of life have been described by distinguished researchers and are found in various texts (Carlson, 1994; Larsen, 1993; Moore and Persaud, 1993) . Sadler stated: "The development of an individual begins with fertilization, a phenomenon in which a spermatozoid of the man and the ovum of a woman join to give rise to a new organism, the zygote" (Sadler, 2000) . In his Developmental Biology book, Scott Gilbert dedicated a chapter to the theme entitled "Fertilization; Beginning a New Organism" (Gilbert, 2006) . A recent book on molecular biology states: "Every human being begins as a zygote, which houses all the necessary instructions for building a human body containing about 100 trillion (1014) cells, an amazing feat" (Lodish et al. 2008) . Much more is known today about the genetic and epigenetic processes in fertilization at the functional and molecular levels (Hemberger et al, 2009) . At the same time, the harmonious and systematic way that the events unfold inspires admiration and we discover that understanding the complexity of the process still lives many unanswered questions.
Fertilization
Fertilization is a process that begins with the fusion of the membranes of the spermatozoid and the ovum. This occurs in the fallopian tube and forms the zygote, which is the fi rst stage in the development of a new human being. In the understanding of the process, our honored Professor Claudio Barros made contributions of recognized importance (Barros and Austin, 1967; Barros and Franklin, 1968; Barros et al. 1996; Franklin et al. 1970 (Gadella and Evans, 2011; Primakoff and Myles, 2002) .
Fertilization unites the ovum, whose pronucleus contains the 23 maternal chromosomes and the spermatozoid that contributes 23 chromosomes in the paternal nucleus. Both chromosome sets have epigenetic changes (essentially different degrees of methylation). These epigenetic changes, termed genetic imprinting, are complementary and required to biologically generate human beings. The maternal mitochondria contribute their genome to constitute the genome of the zygote. By successive divisions and differentiation, the zygote forms each of the cells present in the embryo, fetus, newborn, child and adult.
The zygote is different from any other cell of the human organism. As Haeckel said more than a century ago, it is a new organism (Haeckel, 1876). There is no doubt that for the biologist the zygote has a new genetic structure, different from that of the ovum and of the spermatozoid, different from those of the parents. The fi rst stage of the development of a new human being begins with this. It is an ongoing and predictable development that continues until the complete formation of the organism. This development is directed from its beginning from within the zygote. It is not controlled from outside by the mother, but rather is determined by the beginning by the new genetic code inscribed on the zygote from the moment of fertilization and active since the fi rst moments. This discovery is considered one of the key milestones in the advance of developmental biology and merited the Nobel Prize for Medicine to Drs. Edward B. Lewis, Christiane Nüsslein-Volhard and Eric F. Wieschaus for their discovery of the genetic control of early embryonic development. The work of these developmental biologists established the genetic mechanisms that regulate the fi rst stages of the development of the embryo of the fruit fly, but as the official announcement for the awarding of the Nobel Prize in 1995 indicated "the principles found in the fruit fl y apply also to higher organisms, including man" http://nobelprize.org/medicine/laureates/1995/press. html
The zygote has a new genetic code different from that of the father and mother, that is, a genetic combination with a qualitatively new program of instructions. It is a new genome whose fundamental structure will be maintained throughout the development, which identifi es unicellular embryo as a biologically human individual (Burgess, 2008) .
Early events of fertilization
After the fusion of the membranes of the spermatozoid and the ovum, a series of biological events begin that triggers embryonic development and that start with a series of interactions between the ovum and the spermatozoid, which enters the maternal cytoplasm (Barros et al. 1966; Evans and Florman, 2002; Plachot, 2000; Sutovsky, 2009) . Among these interactions are the contributions of the maternal proteome (a set of cellular proteins) and its effect on the structures derived from the spermatozoid. It should be noted that in fertilization the spermatozoid completely enters the ovum, that is, the head (containing the pronucleus and the centriole), the intermediate segment (containing the paternal mitochondrion) and the tail (containing the flagellum). The paternal mitochondria are destroyed in the cytoplasm of the zygote, so that all human mitochondrion (and the mitochondrial genome) are of maternal origin ((Sutovsky et al. 1999; Sutovsky et al. 2004) .
Among the fi rst biochemical fi ndings temporally related to fertilization are notably: a major fl ow of ions toward the ovum (especially Ca+2) (Whitaker, 2006) , changes in the electrical charge of the membrane of the ovum, morphological changes of the paternal nucleus (disintegration of the nuclear envelope, chromatin decondensation), the exchange of proteins present in the DNA in the paternal nucleus (protamines) by the histones present in the cytoplasm of the ovum, the synthesis separately of the DNA in each maternal and paternal pronucleus (without syngamy occurring, as in the case of amphibians (Eddy and Shapiro, 1979; Ramalho-Santos, 2002) . After fertilization and during the maternal-zygote transition phase (MZT) (Schultz, 1993) ; the maternal transcripts are degraded (RNAm) to give way for the transcription of the genome of the embryo, which can begin to be expressed within a few hours after fertilization (Ao et al. 1994; Daniels et al. 1997 , Fiddler et al. 1995 . The activation of the genome of the zygote (embryo), is the consequence of the reprogramming of the pattern of expression of the genes in the zygote, in effect, the generation of changes in the epigenetic state at the level of DNA methylation and chemical modifi cations of the histones (Hemberger et al., 2009; Feil, 2009; Ikegami et al. 2009 ). All this scientifi c evidence confi rms that at the moment of fertilization, the functioning of a new human organism begins.
Subsequently, around 30 hours after fertilization, the fi rst division of the zygote generates the fi rst two cells, which are termed blastomeres. Each blastomere has 46 chromosomes and has the capacity of reprogramming itself and originating a complete human being if it were separated from the embryo, whether artifi cially in vitro or spontaneously as occurs in the case of identical twins (or monozygotic non-identical twins). In effect, the blastomeres are potentially totipotential cells. It is important to point out that as Hemberger explains "the zygote is the only unequivocally totipotent cell in the life cycle". (Hemberger et al. 2009 ). According with this statement, it has been shown that these potentially totipotential cells have a certain destiny. Dr. Magdalena Zernicka-Goetz and Dr. Richard Gardner have shown that the development of mammals is completely regulated and that the basic plan of the embryo begins to establish itself after fertilization. Consequently, the destiny of the mammalian embryo is established from the fi rst moment of development (Zernicka-Goetz, 2005) . This raises a question about the safety of the pre-implantation genetic diagnosis in which a blastomere is removed. Each blastomere then divides in two and then each divides in two again. At the stage of four or eight cells, the genome of the embryo begins to express itself more massively, that is to say, an epigenome is confi gured -a genome with a series of changes in the pattern of expression that is inherited throughout the embryonic divisions. At three days the embryo is full of cells (blastomere) and resembles a berry and is termed a morula. From the stage of two blastomeres until the morula stage, it is currently possible to make a pre-implantation genetic diagnosis of human embryos obtained from in vitro fertilization. To do this, a biopsy is performed to obtain a blastomere to in turn obtain the DNA and carry out molecular genetic diagnoses to select the embryos to be implanted. At the fourth or fi fth day the embryo grows and a cavity is generated, producing a blastocyst. Cellular territories appear in the blastocyst destined to specifi c functions. The internal cellular mass of the blastocyst has pluripotential stem cells that are responsible for producing the cells of different tissue of the human embryo. At the seventh day after fertilization, the embryo reaches the uterus where it is implanted and begins the production of hormones, the detection of which in laboratory tests allows for confi rming pregnancy.
Around 14-16 days gastrulation begins, which originates the different organs of the fetus. It is interesting to note that until day 16, it is possible that the embryo divides and produces Siamese twins (Smith and Brogaard, 2003) . Another important embryological milestone is the appearance of the neural groove around day 14, which is considered the fi rst indication of the future central nervous system.
The maternal-embryo pre-implantation dialogue: Preparation for implantation
During the stage from fertilization to implantation, as we have related, the embryo multiplies and begins its organization with the formation of the axis of the body and the orientation of the destiny that the fi rst cells will have. Recent research has shown that at this stage communication is established with the mother, which is necessary for implantation and future development (Singh et al. 2011) . While these discoveries have been made basically with rats, there is consensus that these facts can be reasonably extrapolated to humans. In this stage, during which it was once believed that there was no exchange between the embryo and the mother, it is now known that there is a biological dialogue between mother and child of great importance. (Armant et al., 2000; Herrler et al. 2003; Kimber, 2000; Minas et al. 2005) . This is an area of much interest in order to understand the factors that regulate implantation (Imakawa et al. 2004 ). Evidence in animals shows how the embryo regulates the immunological response of the mother to avoid rejection (Walker et al. 2010) . The advance in knowledge about these factors can prove a useful tool in the treatment of sterility that is secondary to alterations in this process (Cakmak and Taylor, 2011) .
Bioethical remarks
Bioethics (etymologically "ethics of life") offers an opportunity for dialogue between biological sciences and the humanities (philosophy, ethics, anthropology) to be able to address from an inter-disciplinary perspective the situations generated from biological knowledge that have social impacts. In this respect, Professor Claudio Barros encouraged this inter-disciplinary dialogue in our country to address the problem of when human life begins.
Although the biological sciences have unarguably demonstrated that the development of a new human being begins with fertilization, several countries have questioned that the life of an embryo before implantation be considered that of a new human being, deserving of respect as such. Other countries have gone further and have even affi rmed that respect to a human being is conditioned by his/her state of development or capacity to fully express his/her potentials. For example, in the countries of the European Community it is considered that legally the human nature of the embryo is acquired at 14 days, given that at this point the nervous system of the embryo begins to manifest itself and the indivisibility of the embryo begins. For these countries, the human embryo is only a subject that merits respect at day 14. Prior to that, the embryo is an "object" or "thing" (called a "pre-embryo) and consequently susceptible to manipulation, which supports therapeutic cloning through the use of stem cells.
There is no doubt that the embryo is implanted on day 7 and that it manifest the impossibility of division and of expressing its nervous system on day 14. These are only phases of a continued and ordered sequencing succession of biological events that began in the moment of fertilization. Consequently, these limits are arbitrary (Damschen et al. 2006; Gómez-Lobo, 2007) . And with this, the use and destruction of pre-implantation human embryos has been justifi ed. Life is a continuum, because of which if the life of a human being begins in the moment of fertilization, with the zygote "that houses all the necessary instructions for building a human body" (Lodish et al. 2008 ) such that it begins integrally, with its biological and spiritual components.
CONCLUSIONS
After a long road, the questions raised by the Greeks about the beginning of life and the process of generation of a new individual have taken us to clarifying life begins without any doubt in the moment of fertilization. The direct observation of this process by embryologists at the cellular level has been corroborated with fascinating discoveries at the molecular, genetic and epigenetic levels. We all begin, as Haeckel said "as a simple cell", but a cell that is a true organism that from its initial moment upon the fusing of the membranes of the spermatozoid and the ovum begins a coordinated activity clearly oriented to a determined development. Both the RNA inherited from the mother and the genes received from the father are activated through complex epigenetic mechanisms. From its fi rst stages, the cells show a determined direction in a rich balance between regulation and plasticity. From the earliest stages, the generated child begins a rich exchange of signals with the mother that through an admirable coordination allows for the zygote's implantation in the mother's womb. Considering the panorama of human development, we add to the statement of Lodish and colleagues that this is not only an amazing feat, but also a wonderful and complex one. We believe that in these words we fi nd the passion and dedication of Claudio Barros for research in this fi eld.
At the opening, we stated that this issue has practical implications for the use and destruction of embryos in their fi rst stage of development for therapeutic purposes, which is a question that has generated intense debates. This discussion is beyond the objective of our article, but does allow us to affi rm that these debates are not in the biological plane about the beginning of life, but rather in the anthropological and ethical positions regarding the moral relevance of the human being at his/her beginning and consequently his/her dignity and right to be respected in his/her life, integrity and development.
Countries have taken different positions in relation to the legal status of the embryo. The Constitution in Chile protects all human beings without discrimination, including the unborn. In 2006 the Genome Law was passed, which deals with research into human beings and cloning. The Law specifi es that the life and integrity of every human being must be protected from the moment of conception.
